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IN AN earlier paper (AM. JOUR.
PUB. HEALTII, Vol. 4, p. 413),
the writers reported the results

of bacteriological analyses of market
hamburg steak; it was found that such
steak frequently contains large num-
bers of bacteria, but at present there
exists no bacterial standard for con-
demning such product. We attempted
to find a bacteriological standard
equivalent to the organoleptic test,
but this proved impracticable. We
then proposed an arbitrary bacterial
standard for meat and suggested that
the limit be placed at 10,000,000 bac-
teria per gram.
The advantages of a standard are

obvious and need not be recounted.
Likewise such a standard is apt to
carry some disadvantages, and it is
only fair that the disadvantages should
be considered. It would seem that
the refrigeration of meat would inter-
fere seriously in applying a bacterio-
logical standard. It is 'well known
that bacteria die when subjected to
low temperatures for long periods of
time; accordingly, it would seem that
meat which should be condemned by
our standard would yet escape con-
demnation if held in cold storage for
a time. The contention may be
raised that no standard would con-
demn meat while frozen, for ammonia
and other putrefactive products would

not be given off in sufficient quantities:
Again, it is not necessary to abandon
the organoleptic test simply because
we have a bacterial standard. Besides
it does not appear to be entirely clear
just how refrigeration affects the
edibility of products. May it not
actually improve a poor product?

EEFECT OF REFRIGERATION ON BAC-
TERIAL CONTENT.

The present investigation was under-
taken to deternmine the extent to which
refrigeration interferes with the bac-
teriological standard. For this pur-
pose, ten samples of hamburg steak
were kept in the laboratory until all
showed a positive organoleptic test,
and also ammonia by Eber's test.
The samples were analyzed bacterio-
logically, then frozen and placed in
cold storage at a temperature of - 10°
C. Periodically, portions were re-
moved and analyzed to determine the
changes in bacterial content. The
analyses were made with 1' per cent.
agar, 11 per cent. acid and incubation
at 28° C. for five days. To emulsify
the meat samples, they were triturated
with sterile sand in a sterile mortar as
previously described bv us (AM. JOU-R.
PUB. HEALTH, Vol 4, p. 408). Under
these conditions the analyses gave the
following results:
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TABLE I.

GIVING BACTERIAL COUNTS OF SAMPLES OF FROZEN HAMBURG STEAK
KEPT AT 100C.

July 16, 1913. July 2r, 1913. Nov. 9,1913. Apr. 11, 1914. July28,1914.
_l_v__ _l__ - -

1 .................... 112,000,000 62,000,000 35,000,000 15,000,000 12,000,000
2 ...................... 525,000,000 35,000,000 45,000;000 32,000,000 15,000,000

3 .................... 127,000,000 51,000,000 16,800,000 11,000,000 5,500,000
4.............. 150,000,000 22,000,000 20,000,000 8,200,C00 6,500,000
5 .................... 112,500,000 37,500,000 12,400,000 10,000,000 8,000,000
6 ...................... 112,500,000 28,500,000 10,000,000 8,500,000 6,000,000
7...................... 187,500,000 13,700,000 9,000,000 4,400,000 2,000,000
8 ...................... 192,500,000 58,000,000 34,000,000 22,000,000 17,000,000
9..... .9....Z82.000,000 43,500,000 37,500,000 16,000,000 10,000,000

10 ..... 120,000,000 23,800,000 10,500,000 8,000,000 2,000,000

Average . 192,000,000 37,000,000 23,000,000 13,000,000 8,000,000

The table shows that all the samples
contained excessively high numbers of
bacteria when placed in refrigeration,
the average of the ten being 192,000,
000 bacteria per gram. At the end of
two weeks a tremendous drop occurred,
the average now being 37,000,000 per
gram; this gives a decrease to one-
fifth of the original number. When
analyzed after a period of approxi-
mately four months, the number had
again fallen, but not so markedly, the
average now being 23,000,000 per
gram. At this time one of the sam-
ples would pass the 10,000,000 standardt
provided it was not thawed out before
being placed upon the market.
The samples were again analyzed

after the lapse of nine months and this
time the average fell to 13,000,000
bacteria per gram; four of the samples
would pass our proposed standard.
When analyzed after one year, the
average fell to 8,000,000 and six of the
ten samples would pass the bacterial

standard. It would appear, therefore,
that the refrigeration of spoiled meats
would seriously interfere with the
employment of the bacterial standard.
All of the samples showed advanced
putrefaction when placed in refrigera-
tion. It is obvious that if only ques-
tionable samples had been taken for
the test, these would easily have passed
the standard. It is plain, therefore,
that the standard cannot well be
applied to frozen meats, except in
extreme cases. It is also plain that
with the present practice of thawing
meats before placing them on sale, the
above samples would not evade the
bacterial standard very long; indeed,
it is doubtful whether they could have
passed it at all.
The above consideration naturally

suggests the question, what has been
the effect of the twelve months' re-
frigeration upon the condition of the
samples with respect to the organolep-
tic standard? As might be expected,
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judgments varied as to whether they
should be condemned; there was no
question, however, but that their
condition had apparently improved.
Putrefaction having been arrested,
part of the odor escaped, and the
samples were pronounced fit for food
by one observer. Apparently refriger-
ation would tend to upset the organ-
oleptic test as well as the bacteriolog-
ical test.

SUMM.ARY.
By way of summary, we find:
(1) Samples of hamburg steak which

far exceeded our limit for bacterial
count and'were plainly unfit for food,
after one year of refrigeration at -10
C., six of the ten samples would fall
within the 10,000,000 standard; they
were likewise improved in odor and
might even pass the organoleptic test.

(2) If the samples were thawed
before placing them on the market,
they could not long escape either test.

(3) The bacterial standard compares
favorably with the organoleptic test
even when applied to meats refrig-
erated for one year.
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T HE question of odors resulting
from the collection and dis-
posal of municipal refuse

greatly needs the development of
public opinion along rational lines.
Recently the location of a garbage
disposal plant in a large city-received
much public discussion. A city official
in urging the removal of the plant from
-one location to another argued that the
residents near the old location had
suffered their share of odors from city
garbage. Later, in urging the pur-
chase of a new site, he described in
glowing terms the sanitary and odor-
less plant to be erected there. Un-
fortunately, the first argument was
not forgotten and the plant location

3

was not changed. The matter should
have been determined on other grounds
as well.
The odor question should be met

squarely, with due consideration of
the cost of removing the plant to
another location and of suppressing
the odors altogether. Odors from
manured lawns, tanneries, slaughter
houses and other industries are toler-
ated in many places, because they are
concerned in the livelihood of many,
and cause an inconvenience from odors
not commensurate with losses that
would follow the loss of the industry.
Projects for the location of refuse dis-
posal plants should not be based solely
on the odor question, but on the great -
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